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1. Tn connection with the under cround detonabion of an atomic vorb, <he

inhalation of a hish specific activity dust particle and the subse-
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quent lodgment of this particle in the lung has been sugrested as a

possible source of radiological hazard. In order to evaluate this
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hazard it is necessary to determine the maximum specific activity

hich such a particle might have., The most probable size of a particle

vhich might remin lodged in the lung is about one micron. Larger
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barticles tend to be brapped in the nasal passages and subsequently
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bapelled.  Furthermore, large particles (100 microns or sreater) will
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hot remin airborne for any appreciable distance of travel. Heverthe -
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}Less, in order to evaluate the possible hazard, it is desirable to

caleulate the maximum specific activity per particle which might be

obtained on particles up Lo 100 microns.

2. The volume of earth mixzed with the fission products will be greater
than the total wolume of earth included in the fireball and less than
he “otal volume of earth throwvn up Srom the crater. Since mixing
within the “ireball is certain to be complete, the fireball volume
will zive the absolute -aximum specific activity per particle while
e the crater volume will sive a more re~soncble average specific activity.
| The se “wo volumes are thercfore nsed to cover the range of specific
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3. Calaulation of 3pecific Activity per Particle.

Vol of 1 micron {u) perticle = & x 107 on

1 yd-s =8 x 105 cm3

.o 1 vad =2 x 1087 1oparticles
Tota.l/ activity at 24 hr = 1.3 x 107 curies
5r89 (53 day melf-life) = 3 x 10% curies

sr0 -)/ 90 (25 yr half-life) = 5 x 10° curies

Fireball Crater
Radius = 15 feet 200 feet
Depth (a5) " 120 "
3 5 .3
Vol of earth 500 yd 1,5 x 10 yd
Total 1 #particles : 1020 3 x 10%%
To‘tallé)aoﬁivity per l&varticle 1e3 x 10" 2 curies 4 x 10720 curies
89 _ . ~16 . -18 .
Sr activity per 14 particle 3 x 10 curies 1x10 curies
SrgO _>/90 1t u n n 5 x 10"17 curies 2 x lO"lgouries

For 10/0 particle activity will be 10% times zreater than for 1 mioron particle

For 1004 particle activity will be 10°% times greater than for 1 micron narticle
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